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UNITED STATES

PaTENT OFFICE.

NIOIIOLAS J VERRT‘T AND HENRY N. SAMSTAG, OF LITTLE ROCK
- | - B ARKANSAS

STEAM-ENGINE.

SPECLFICATION forming p&r‘b of Letters Pa,fent NO 709,062, dated Septembel 186, 1902
S Applm&twn filed August 10, 1901. Serial No 71,556, (No model.)

To all whom it 7}2,@3/ COTLCEPTL:

Be it known that we, NICHOLAS J. VERRET

and HENRY N. SA"\ISTAG citizens of the United -
- States, and residents- of Little Roek, in the |
eounty of Pulaski and State of Alkanaas |

have invented certain new and useful Im-

provements in Steam-Engines, of which the.

following is a specification.

The primary object of the mvenblon is to

provide a steam-engine of such simple and
com pactconstruction- that the operative parts

ar aentirelyinclosed within a tight casing that
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~ specification, Flﬂ'me 1 is a side elevation of |

“an engine couetrueted in accordance with our
:mventlon

50

- eylinder.

revolves with the cylinder, whelebv to not

only retain the heat wmhm the engine, but

also maintain a supply of oil to automatlcally '

lubricate the working parts or bearings.
A further ()b,]ect m‘:‘ the invention is to pro-
vide an engine in which the cylinder re-

volves and carries two pistons working in-

oppomte directions and connected to crank-

shafts having plmons in mesh with mtemal_

teeth on an mmulm ring, wher eby the recip-
rocating motion of. the: plstous is converted
1nto a rotary motion that is transmitted to
the cylinder and-parts carried. theleby |

A further object of the invention is to pro-
vide an engine of this character with means

by which the speed of the eylinder and shaft |
may be inereased and diminished without |

changing the speed of the pistons.

A fur [1161 object of the invention is to pro-
vide an engine of this character with pecul-
iar valve mechaniSm by which the size of the
port-openings is automatically regulated to
covern the speed of the engine.

With the above objectsin view the inven-
tion consistsin the construction and arrange-
ment of the parts of the engine and theu

combination, all as will be hereinafter fully
deseribed, and more specifically set forth in
the &ppended claims.

In the drawings which form a part of this

~Fig. 2.is a’longitudinal sectional
view. I‘1ﬂ' 3 18 a tra,nsverbe sectional vww
bhrourrh the center of the cylinder. Fig. 4

is a detall view of the device for n'ovemmﬂ‘

the movement of the slide-valve. ]j ig. 5is a
detail sectional view through a part of the
Fig. 6 is a %ectmnal view on the

' lme 6 6 Fig. 5.

tail view of the valve- sem

1 steam and exhaust passages B I3

' joumaled in the bearings «

Fig. 7 is & detall sectional
view on the line 7.7 of Fig. 5.

view of the slide-valve. |

Referring to said drawings, A designates
the cylinder of the engine, which is ineclosed
within a rectangular steam-chest A’, forming
"and C C,
extending around the eylinder and arranged
in the manner hereinafter deseribed. T'he

“eylinder and steam-chest are formed in two

parts securely bolted together, the bolts

passing through the projections @, which pro-

vide the bearings for the crank-shafts.

Workingin the cylinder A at opposite sides
of the center thereof are two pistons D and
| D’y which are actuated by steam-pressure ad-

mlrted between sald pistons and in the rear

of the same alternately to reciprocate the
pistons to and from each other.

~The piston-

Fige. 818 a de-
Fig. 9 is a detail

55

6o

70 -

rods d and d’ extend in opposite directions

through the ends of the ceylinder, and where
said rods pass through the c¢ylinder smitable
packings are provided. The piston-rods are
connected, respectively, to cross-heads I and

E’, and rods e ¢ and e’ ¢’ are connected to the
ends of :said cross-heads and to cerank-shafts.
F and I, the latter being located at opposite

sides of the cylinder and extend at right an-
gles to the pistons. Said crank- shafts are

, which project
from thesidesof thesteam-chest. Hachshaft

‘has two crank poitions projecting in opposite

directions and connected to the cross-heads

| B and E', respectively, and as the movement
of said cross-heads is to and from each other,
corresponding with that of the pistons, the

double cmnk equalizes the thrust motion in
the driving of the shaft. Upon each shaft,

75
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at one eud- thereof, is mounted a pinion f, |

and said pinions are adapted to mesh with
the internal teeth of a gear-ring G, secured
to.a flanged rim H. Over the flanged rim

passes a frlctlon band I for holding the gear-

ring stationary, so that the lemlvmﬂ' pinions
when in mesh with the teeth will. be caused

to travel Wlbhin the rmﬂ* and turn the cylm-—~

-----

here noted that by slacking up Ol . the frl(_,-

tion-band the gear-ring may be permitted-to
lturn to a more or less extent, and thelebv
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reduce the speed of the revolving eylinder |
and shaft without changing the speed motion

of the pistons, for the pinions will then turnd

the gear-ring and correspondingly reduce the

Speed of thelr forward travel. The particu-
iarconstruction of the engine, therefore, pro-
vides for a simple device for regulating the
speed of the driving-shaft and quickly stop-
ping the same. This is a feature peculiarto
this engine and of particular importance in
dlfferent fields of application of the engine.

M and M’ designate the shafts upon which

the combined cy lmder and steam-chest are

mounted, the said shafts passing into the op-

posite sides of the steam-chest and are se-
~cured thereto.

These shafts are adapted to
provide the means for feeding the live steam
to thechestand the exhaust-steam therefrom,
and to this end they are provided with a cen-

tral bore, extending from their inner ends

to globes or casings N and N’, the globe N
receiving steam from a boiler, wh1le the oglobe
N’ has an exhaust-pipe connected theleto

The bores or steam-passages in the shafts

open into the globes or casings through the
sides of said shafts, asshown, and the globes
are provided at each side with a suitable
packing n to prevent the escape of steam.
The live steam passes from the shaft M into
a chamber O in the steam-chest and from said
chamber through ports b ' in a valve-seat
P to the steam-passages B and B’, herein-

before referred to, sald valve-seat also hav-
‘ing ports ¢ and ¢', which Iet into the exhaust-

passages C and "¢ and provide for estab-
lishing communieation between the steam

and exhausb passages through the interven-

tion of the slide-valve S. Tt will be noted
that there is a set of steam and exhaust pas-

sages and a valve for each piston; butas they

are alike a description of one will apply to

the other, similar reference-letters bemﬂ' used
The

on the dram_n% for both mechanisms.
arrangement of the passages will be under-
stood by the drawings, the exhaust-passage

- C" being alongside the stoam- -passage B and

§O
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at the onter side of the same, while the ex-

haust-passage C is at the inner side of the
steam-passage B’ and on a line with the pas-
sage I3, so that passage B will exhaust into C

and B’ into C', the arrangement of passages.

also prowdmn' for passage I3 to enter the cen-
terof the cylinderat the inner side of the pis-
tonand passage B'toenter said cylinder at the
outer end thereof or in the rear of the piston.

The slide-valve S is of peculiar construe-
tion to not only provide communication be-
tween the ports b ¢ and b’ ¢’ alternately, but

-also between the ports b and b’ during the in-

termediate travel of the valve. To this end
the said slide-valve is formed with a block S,
adapted to cover the ports b and ¢, a block s,

adapted to cover the ports &' and ¢/, and 2

- connecting portion s® with a stlaln‘ht chan-

nel 7 to connect the ports U and .

the slide-valve has moved to cover the ports
b and ¢ to exhaust the st_eam from the inner |

When

709,062

side of the piston, the port-b'.is open to ad-

mit steam through the passage B’ to the rear
side of said piston, and that when the valve
has reached the 1imit of its movementin the
other direction it will cover the ports D’ and

¢’ to exhaust the steam from behind the pis-

ton and. open the port b to admit steam-pres-
sure to the inner side of said piston. - Also

that during the intermediate movement of

75

the valve in either direction the ports b and

b are connected, permitting the steam to re-

vert back from one side of the piston to the

-other, preventing back pressure and giving

an easy stroke to the piston. It will be

further noted that the travel of the valve is”

at right angles to the travel of the pistons.

This particular valve mechanism in addition.
to the advantages heretofore mentioned also

possesses the feature of admitting the steam
intermittently or during only a quarter of a
revolution- of the crank-shaft to which the
piston is connected, the pressure being ap-

plied to give an impulse to the connecting-

rods at the proper.time or during the travel

of the cranks above and below the axis of the
The exhaust-passages C and C' com-
municate withthe echamber which leads to the

shaft.

exhaust-pipe through openings c*and ¢® in a
plate ¢, Fig. 7.
- The slide-valve S is ‘operated by a md v,
connected to a wrist-wheel W on the end of
the crank-shaft opposite the pinion. - This
wrist-wheel 1s provided with a movable pin
w, t0 which the rod is connected and which
regulates the movement of the valve, so that
the size of the port-openings may be in creased
and diminished.
, sliding between guides z, the said plate

‘havmﬂ‘ a, Welﬂ*ht WP ab one end and is con-
_nected to a spring 2° at the other end. The.

weight 1s located on the opposite side of the

axis of the wheel from the pin, so that the

movement of the plate by centrifugal force

will reduce the stroke of the rod, and conse-
quently the movement of the slide-valve, so

that the port-opening or steam-inlet will be
only partly uncovered. This providesa very

simple and effective governor for the engine,

The wrist-pin is on a plate
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and though this form of slide-valve and oper--
ating mechanism is particularly adapted for
applicationtothe engine herein shown and de-

scribed they could be readily a,pphed to other
- 120

styles of engines.

The construction and opelatlon of our im-
proved steam-engine will be readily under-
stood from the foregoing description in con-
nection with the accompanying drawings, for
the reciprocations of the pistons in opposite
directions—that is, to and from each other—
will transmit a similar movement to the cross-
heads, and said cross-heads being connected
to the crank-shafts will revolve the same, so
that the pinions on said shafts traveling with-
in the gear-ring will turn the cylmder upon
1ts axis, the valve mechanism of the cylinder
operatlnﬂ* in the manner hereinbefore de-
scribed. Should the engine stop on a dead-
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. the shafts M.and M.
_are provided with band wheels or pulleys X,

709,062

‘center, the gear-ring is turned in starting the |
‘engine again.

By holding the cylinder sta-
tionary the gear-ring may be caused to re-
volve and the power of the engine may be
taken from said gear-ring instead of from

The shafts M and M’

" as shown.

10

The working parts of the engine are in-

elosed within a tight easmﬂ' Y, consisting of

the headsy y and cylmdel Y, bolted together.
This casing serves to retain the heat within

- the engine and being supplied with lubricat-

15

1[10'—011 will serve to labricate the bearings
Gontmuously, the oil bemn' used overand over
agdm |

An engine of Lhe construction herein shown

~and described will be not only compact, but

20

will apply the power dnectly to the driving-

shafts.
Having thus debenbed our invention, what

we Ll&lm as new, and de%}re to secure by Let-
ters Patent, is—

1. Inastedm -engine, the wmbmdmon of a
cylinder, shafts connected to said cyhnder
pistons working in the eylinder, pinions
geared to said pistons, a gear-wheel over
whwh the plmons travel, and means for regii-

~ lating the turning-of the gear—wheel and hold-
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~ the cylinder, shafts connected to the sides of |

ing 113 stationary, substantmlly as shown and

. desel 1bed.

2. In a steam- encrme the combination, of

-'_the cylinder, bhafts connected to the sides of

said cylmder pinions geared fo the pistons
of the cylinder, a gear-wheel over which the
pinions travel, and a friction-band engaging
said gear-wheel; together with valve me(,hdn—
ism for the cylmdeI subqtantmlly as shown
and described.

3. In a steam-engine, the combination, of
the cylinder, shafts connected to the sides of
the ¢ylinder, pistons working in the eylinder

1n opposite directions with their piston-rods

projecting through the ends of the cylinder,

cross-heads connected to the ends of the pis-

ton-rods, double-crank shafts connected to
the cross-heads, pinions on the ¢rank-shafts,

~a gear-wheel over which the pinions travel,

and means for holding said gear-wheel stablon—
ary, substantially as shown and described.
4. In a steam-engine, the combination, of

- the cylinder, pistons working in the cylinder,

cross-heads connected to the ends of the pls-
ton-rods, crank-shafts mounted on the cyhn-—
der and wnnected to the cross-heads, pinions

on the crank-shafts, a gear-wheel over which

the pinions travel and a brake for said gear-
whee] substantially as shown and described.
. Tn a steam-engine, the combination, of

Lhe eylinder, shaftb eonneeted to the sndles of
the cylinder, pistons working in the cylinder,
cross-heads connected to the ends of the pis-

ton-rods, double-crank shafts to which the
cross-heads are connected, pinions on said

‘shafts, a gear-wheel over which the pinions

travel, and a friction-band engaging said
gear- wheel substantially as shown a,ml de-

_scrlbed

6. In a steam-engine, the combination, of

the cylinder, shafts connected to the SIdes of
the cylinder, pistons working in the eylinder,
crank -shafts mounted on the cylinder and

3 -
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connected to the piston-rods, pinions on said

crank-shafts, and a gear-wheel over which
the pinions travel to*:rather with means for

‘holding the wear-wheel statlona,ry substan-
tially as shown and described.

7. In a steam-engine, the combination, of
the cylmder shafts connected to the mdles of

said cylinder, pistons working in the cylin-

der, double-crank shafts mounted on the cyl-
1[1(161 cross-heads attached to the piston-rods
and connected to the double crank -shafts,

“pinions on said erank-ghafts, a gear wheel
over which the pinions travel, and a friction

device engaging the gear- wheel substantially

as shown and deqcrlbpd

8. In a steam-engine, the combm%mn of

the cylinder having steam and exhaust pas-
{ sages around the same, hollow shafts con-

nected to the sides of the eylinder to conduct
the steam to and from the same, and slide-
valves through which the steam is admitted
to and from the cylinder; together with the
pistons, crank - shafts eonnected to the pis-

ton-rods, pinions on said erank-shafts, and a
- smtlonmy gear-wheel over which the pinions

travel, subsbantmlly as shown and described.

In testlmony whereof we affix our signa-

tures in the presence of two witnesses.
NICHOLAS J. VERRET.
HENRY N. SAMSTAG.
Witnesses:

F. M. FULK,
- K. Guy FULK.
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